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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the system which consists of a differential I/O circuit which considers as an input 
the data inputted into the receiver input edge which receives the data transmitted from the 
transceiver which transmits the differential signal of small-size width of face, and changes 
them into a predetermined output So that it may become the voltage different from the status 
that the normal connection was carried out at the time of opening of the aforementioned 
receiver input edge The bias means which carries out the bias of the fraction equivalent to 
the aforementioned receiver input edge or it, A comparison means [ voltage / of the fraction 
equivalent to the aforementioned receiver input edge or it / a predetermined voltage ], The 
protective device characterized by consisting of a detection means to detect how [ by which 
the aforementioned receiver input edge was opened wide ] it is, and a control means to 
control a differential I/O circuit to a predetermined output state based on the result detected 
by the aforementioned detection means. 

[Claim 2] The protective device according to claim 1 characterized by having the bias means 
connected with the source of bias voltage through one [ at least ] input edge of the 
aforementioned receiver input edge, and resistance. 

[Claim 3] the bias means which carries out a bias to a voltage higher than the upper limit 
voltage to which the data transmitted by the differential signal of small-size width of face 
were set beforehand, and the account of a front - the protective device according to claim 1 
characterized by having a comparison means to compare the voltage of the fraction which is 
equivalent to the aforementioned receiver input edge or it on the upper limit voltage set up 
beforehand and the voltage between the aforementioned bias voltage 
[Claim 4] The protective device according to claim 1 characterized by having the bias means 
which connected the current source to one [ at least ] input edge of the aforementioned 
receiver input edge. 

[Claim 5] The protective device according to claim 1 characterized by preparing a current- 
potential conversion circuit between the aforementioned receiver input edge and a differential 
I/O circuit, and enabling it to detect opening of the aforementioned receiver input edge with 
the output of this current-potential conversion circuit. 

[Claim 6] The protective device according to claim 1 characterized by having connected the 
aforementioned transceiver and the aforementioned receiver by the cable, and preparing a 
terminator between the outputs of the aforementioned transceiver. 

[Claim 7] The protective device according to claim 1 characterized by having connected the 
aforementioned transceiver and the aforementioned receiver by the cable, and preparing a 
terminator between the signal lines of a cable. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the protective device 
in the electronic equipment which used laser which prevents occurrence of the accident at 
the time of an abnormal condition especially. / / r 

[0002] u 
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[Description of the Prior Art] In PPC (plane paper Copyer) or the LASER beam printer, the 
printing which used the laser light of laser diode is performed. To the roller electrified 
beforehand, these are irradiating laser light at a printing equivalent fraction, and discharge 
the fraction by which laser light was irradiated. If a toner is made to stick to this roller, the 
toner of a fraction with which laser light was irradiated will adhere to a form, and will print by 
carrying out heat fixing. 

[0003] The printing by laser light has a lot of [ and ] big need as an object for office work as 
which high-speed printing is required from it being comparatively clear and moreover being 
suitable for the high-speed printing. Especially recently, the demand to high-speed printing is 
strong. 

[0004] In this case, since the printing data transmission from an image processing processor 
to a laser driver becomes very high-speed, it is the conventional TTL (Transistor-Transistor 
Logic). LVDS which was suitable for the high-speed-data transmission from the data 
transmission to depend (Low Voltage Differential Signal) It is used, 

[0005] This LVDS is IEEE (The Instituteof Electrical and Elctronics Engineers, Inc.) which is a 
U.S. society as shown in drawing 6 . It is set and standardized and a small-size width-of-face 
differential signal performs data transmission. 

[0006] That is, with PPC or the laser printer, as shown in drawing 6 , the LVDS transceiver 2 
and the LVDS receiver 3 connect by the cable 5 between the image processing processor 1 
and the laser driver 4, for example. 

[0007] the time of the terminator Rt connected to the LVDS receiver's 3 difference input edge 
being 100ohms as shown in drawing 7 - the offset voltage Vos of the LVDS receiver's 3 
difference input edge - 1 .125V-1 .275V, and differential amplitude VOD - 0.25pinch-off- 
voltage-p - upper limit VOHmax of -0.4pinch-off-voltage-p and output voltage 1 .475V and 
lower limit VOLmin It is 0.925V. 

[0008] Therefore, the conventional 5pinch-off-voitage-p To TTL level, since an amplitude is 
about 1/10, an about 10 times as high-speed transmission as this can be performed easily. 
However, although LVDS is suitable for the high-speed-data transmission, when it uses for 
the data transmission to a laser driver from an image processing processor, there is a big 
problem. 

[0009] Usually, the configuration top maintenance service of PPC or the LASER beam printer 
is indispensable. Since it is necessary to adjust, operating each part at the time of this 
maintenance service, a protective cover may be opened, without turning off power. Although 
a data setup to the laser driver 4 is performed from an image processing processor so that 
laser may be un-emitting light in order to prevent the accident by laser light at this time, 
occasionally the interconnection cable between the LVDS transceiver 2 and the LVDS 
receiver 3 is sometimes removed. 

[0010] At this time, since the LVDS receiver's 3 input edge is opened, it becomes unfixed as 
input data status. Therefore, when the worst, there is a possibility of laser being always in the 
photogenesis status and producing serious accident. 

[001 1] Although what is necessary is just to perform data transmission by not a differential 
signal like LVDS but the unbalance signal like the conventional TTL signal in order to avoid 
this, a high-speed-data transmission will become impossible. 
[0012] 

[Problem(s) to be Solved by the Invention] The transmission-and-reception Nobuyuki **** 
case of the signal which drives laser diode using the above-mentioned conventional LVDS 
produces and fears serious accident. In order to prevent it, when not LVDS but the data 
transmission by the unbalance signal was used, there was a problem that a high-speed-data 
transmission could not be performed. 

[0013] When this invention performs data transmission by LVDS and it generates laser light 
based on the data, it is in offering the protective device which can prevent occurrence of the 
accident which poses a problem. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical probrem, in 
the protective device of this invention In the system which consists of a differential I/O circuit 
which considers as an input the data inputted into the receiver input edge which receives the 
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data transmitted from the transceiver which transmits the differential signal of small-size 
width of face, and changes them into a predetermined output So that it may become the 
voltage different from the status that the normal connection was carried out at the time of 
opening of the aforementioned receiver input edge The bias means which carries out the 
bias of the fraction equivalent to the aforementioned receiver input edge or it, A comparison 
means [ voltage / of the fraction equivalent to the aforementioned receiver input edge or it / a 
predetermined voltage ], It is characterized by consisting of a detection means to detect how 
[ by which the aforementioned receiver input edge was opened wide ] it is, and a control 
means to control a differential I/O circuit to a predetermined output state based on the result 
detected by the aforementioned detection means. 

[0015] By the voltage of a receiver input edge detecting the inside of LVDS specification, or 
substandard, when the specification of the so-called LVDS which transmits and receives the 
differential signal of small-size width of face is used by using the above-mentioned means 
and the input edge by the side of a receiver is opened wide, a bias is carried out so that it 
may become substandard, and a receiver's input edge detects whether it is opening, and an 
output control is performed so that laser may become with un-emitting light in opening. 
Thereby, even when a cable is removed at the time of a maintenance service, since laser is 
un-emitting. light immediately, it can prevent occurrence of the serious accident by laser light 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained in detail, referring to a drawing. Drawing 1 is a system chart for explaining the 
gestalt of implementation of the 1st of this invention, and attaches and explains the same 
sign «to the same component as drawing 6 . 

[0017] In drawing 1 , incorporation of image information, such as a incorporated character, 
and signal processing changed into printing data are performed with an image processing 
processor 1. This printing data is supplied to the LVDS transceiver 2. By the LVDS 
transceiver 2, printing data are changed into the parvus balance signal of a signal amplitude, 
and a protection network 1 1 is supplied through a cable 5. The output of a protection network 
1 1 is supplied to the LVDS receiver 3 constituted by differential I/O amplifier A. The LVDS 
receiver's 3 output is supplied to the laser driver 4, and drives laser diode LD by the laser 
driver 4. A terminator Rt is connected to the LVDS receiver's 3 difference input edge. 
[0018] The protection network 1 1 arranged between a cable 5 and the LVDS receiver 3 The 
bias circuit which consists of the voltage sources Vb1 and Vb2 connected to the input edge 
of the LVDS receiver 3 of positive/negative by resistance Rb1 and Rb2, respectively, The 
comparator which consists of the comparators Compl and Comp2 which make a 
noninverting input the input edge of the LVDS receiver 3 of positive/negative, and by which 
the sources Vref 1 and Vref2 of a reference voltage were connected to the inversion input, 
respectively constitutes. The output of comparators Compl and Comp2 controls the output 
state of differential I/O amplifier A. 

[0019] As a setup with the bias circuit and comparator in a protection network 1 1 is shown in 
drawing 2 , the sources Vbl and Vb2 of bias voltage are upper limit VOHmax of LVDS output 
voltage. It sets up above and resistance Rb1 and Rb2 is made into sufficiently big resistance 
to a terminator Rt. Moreover, the sources Vref 1 and Vref2 of a reference voltage of 
comparators Compl and Comp2 are upper limit VOHmax of output voltage. It is made the 
suitable voltage between the sources Vb1 and Vb2 of bias voltage. 

[0020] Thus, when it sets up and the LVDS receiver's 3 input edge is in the open status, an 
input edge voltage turns into bias voltage Vb1 and Vb2 mostly. On the other hand, if the input 
edge is normally connected with the LVDS transceiver 2, an input edge voltage is lower iimit 
VOLmin of LVDS output voltage. Upper limit VOHmax It becomes the voltage of a between. 
[0021] Therefore, upper limit VOHmax of LVDS output voltage at the time of normal An input 
edge can detect [ the open status or ] whether it connects normally by comparing the input 
edge voltage by criteria ******** Vrefl and Vref2 set up between the bias voltage Vb1 and 
Vb2 at the time of opening with comparators Compl and Comp2. The accident by laser light 
can be prevented by controlling the output of differential I/O amplifier A based on this 
detection result, so that laser diode LD is un-emitting light. 

[0022] In addition, bias voltage Vb1 and Vb2 and the sources Vrefl and Vref2 of a reference 




voltage are good also as respectively common, moreover — although the gestalt of this 
operation enables it to perform an open detection to the input edge of the positive/negative 
the LVDS receiver's 3 input edge, respectively, since the balanced line inputted into the 
LVDS receiver 3 is connected by the terminator Rt of a low value and a balanced line follows 
and operates — positive/negative — one of the detections which carry out an open detection 
are sufficient 

[0023] Drawing 3 is a circuit-arrangement view for explaining the gestalt of implementation of 
the 2nd of this invention. The fraction which changed into current sources 11 and 12 the bias 
circuit constituted, respectively by resistance Rb1 and the voltage source Vb1 of a protection 
network 1 1 , and resistance Rb2 and the voltage source Vb2 is a different fraction with 
drawing 1 , and the gestalt of this operation shows and explains only a protection network 1 1 
and the LVDS receiver 3 in this drawing 3 . 

[0024] Thus, when are constituted and the LVDS receiver's 3 input edge is opened since the 
input impedance of differential I/O amplifier A became high compared with drawing 1 , the 
voltage variation - the voltage here becomes the value of supply voltage — becomes large. 
Consequently, since the change-of-potential width of face of the time of opening and the time 
of normal is large, there is an advantage that detection precision improves. 
[0025] Also in the gestalt of this operation, the sources Vrefl and Vref2 of a reference 
voltage are [ common ] good, moreover - although it is made to perform an open detection 
to the input edge of the positive/negative the LVDS receiver's 3 input edge, respectively - 
positive/negative — you may make it one of open detections 

[0026] Drawing 4 is a circuit-arrangement view for explaining the gestalt of implementation of 
the 3rd of this invention. The gestalt of this operation detects opening of an input edge to 
drawing 1 and the drawing 3 having judged on the voltage of the LVDS receiver's 3 input 
edge with the current which flows or flows into the LVDS receiver's 3 input edge. Drawing 4 
shows and explains only a protection network 1 1 and the LVDS receiver 3. 
[0027] Let the configuration of drawing 4 be the protection network 1 1 by current-potential 
conversion. Namely, connect the common base to the source Vb3 of bias voltage, and 
current sources Ie1 and Ie2 are respectively connected to an emitter. In the transistors Q1 
and Q2 of a grounded-base configuration which connected the-ebllector to the source Vb4 of 
bias voltage by resistance RL1 and RL2, respectively The LVDS receiver's 3 input edge is 
connected to the emitter of transistors Q1 and Q2 by resistance Ri1 and Ri2, respectively, 
and the collector output of transistors Q1 and Q2 is considered as the input of differential I/O 
amplifier A. 

[0028] this configuration - setting - the emitter voltage of transistors Q1 and Q2 - LVDS 
specification out of range - if it puts in another way - VOHmax of drawing 2 VOLmin The 
voltage of bias voltage Vb3 is set up so that it may become out of range [ between ]. Then, 
the collector voltage of transistors Q1 and Q2 can detect opening of the LVDS receiver's 3 
input edge by detecting whether it is within the limits of predetermined with comparators 
Compl and Comp2. 

[0029] When opening is detected, the collector voltage of transistors Q1 and Q2 goes up, 
and when normal, it is in the status that the voltage downed. Comparators Compl and 
Comp2 detect this voltage change. Therefore, occurrence of the accident by laser light can 
be prevented by suppose un-emitting light to laser for the output of differential I/O amplifier A 
at the time of opening. 

[0030] By the way, if a terminator Rt is between the LVDS receiver's 3 input edges, although 
the detection when the ends of an input edge are opened simultaneously is easy, since a 
detection when only one input edge is opened must generate a voltage detectable to a 
terminator Rt, it needs the device for the constant setup with the gestalt of operation of 
drawing 1 and the drawing 3 . Specifically, in the case of drawing 1 , it is low in the resistance 
of resistance Rb1 and Rb2, and, in the case of drawing 3 , the current value of current 
sources 11 and 12 must be enlarged. 

[0031] In the case of drawing 4 , it is using resistance Ri1 and Ri2 as a terminator Rt, and the 
detection when only one input edge is opened is comparatively easy. However, also in what 
**, the burden of the LVDS transceiver 2 becomes heavy. 

[0032] the system chart for drawing 5 explaining the gestalt of implementation of the 4th of 
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this invention - be The gestalt of this operation enables it to detect opening of only one 
input edge, without enlarging the burden of the LDS transceiver 3. 

[0033] That is, with the gestalt of this operation, the position of the terminator Rt of drawing 7 
is changed between the outgoing ends of the LVDS transceiver 2 from between the LVDS ' 
receiver's 3 input edges. 

[0034] Since a terminator Rt is connected and it was even if the cable 5 separated when a 
terminator Rt was in the LVDS receiver's 3 input edge, it was hard to detect the blank of a 
cable 5. However, even when a terminator Rt is installed in the outgoing end of the LVDS 
transceiver 2 and the cable 5 between the LVDS transceiver 2 and the LVDS receiver 3 
separates only from one, as the LVDS receiver's 3 input edge, it will be in the release status: 
Therefore, a detection of the blank of a cable 5 becomes easy. ~ 

[0035] This can make easy the detection by the side of the LVDS receiver 3 by installing a 
terminator Rt also in the gestalt of operation shown in drawing 1 , the drawing 3 , and the 
drawing 4 at the outgoing end of the LVDS transceiver 2. 

[0036] In addition, ****** [ the position of a terminator Rt / besides between the outgoing ends 
of the LVDS transceiver 2 ] between LVDS signal lines of a cable 5. 
[0037] As mentioned above, this invention uses LVDS specification, is the LVDS receiver 
input edge itself or a fraction equivalent to it, and will be made to be in the bias status 
different from the time of a normal connection at the time of input edge opening of LVDS 
receiver, and all the things that controlled the output state of differential I/O amplifier A by the 
result which detected this are contained in this invention. 

[0038] Moreover, although this invention has described the gestalt of the operation for 
preventing the accident by laser light, it is not necessarily limited to this. Printing data 
transmission using LVDS is performed and an application which is asked for the failsafe at 
the time of abnormalities is also altogether included in this invention. 
[0039] 

[Effect of the Invention] Occurrence of the accident by the laser light in the time of a 
maintenance service etc. can be prevented, without spoiling the high-speed-data 
transmission by LVDS according to the protective device by this invention, as explained - 
above. • 
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[Brief Description of the Drawings] 

[Drawing 11 The system chart for explaining the gestalt of implementation of the 1st of this 
invention. 

[Drawing 21 Explanatory drawing for explaining an operation of drawing 1 . 

fDrawing 31 The circuit-arrangement view for explaining the gestalt of implementation of the 

2nd of this invention. 

fDrawing 41 The circuit-arrangement view for explaining the gestalt of implementation of the 
3rd of this invention. 

[Drawing 51 The system chart for explaining the gestalt of implementation of the 4th of this 
invention. 

[Drawing 61 The system chart for explaining a drive of laser diode using the transmission 
means by general LVDS specification. 

[Drawing 71 Explanatory drawing for explaining LVDS specification. 
[Description of Notations] 

1 [ - LVDS receiver, ] - An image processing processor, 2 - LVDS transceiver, 3 4 [ - A 
protection network, Rt / - Terminator, ] - A laser driver, 5 - A wire, 1 1 A - Differential I/O 
amplifier, Rb1, Rb2, RL1, RL2, Ri1, Ri2 - Resistance, Vrefl, Vref2, Vb1, Vb2, Vb3 ( Vb4 [ 
A current source Compl , Comp2 / — A comparator LD / - Laser diode. ] - A voltage source, 
Q1, Q2 -A transistor, 11, 12, Ie1, Ie2 
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